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IMPROVING ENGINE COOLING WITH SPECIAL BAFFLES 
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SUMMARY 

Tests vere made to determine the effect of special baffles on 
the temperatures and the cooling-air requirements of the 
Wright 1820 G200 and R-2S00-3 cylinders. Nine baffle combinations 
were tested on a Wright 182C G200 cylinder and two baffle combina- 
tions. on a front-row cylinder from a Wright R-2G00-8 engine. One 
special baffle was tested on a front-row cylinder of an 
R-2600-8 multicylinder engine operating on a torque stand. 

Some of the special baffles tested resulted in substantial 
reductions in cylinder -barrel and rear cylinder -head temperatures. 
The ducts provided for conducting cold air to the high-temperature 
regions were very effective in improving the cooling of internal 
areas that have good thermal connection with the external -cooling 
means, such a3 the combust ion -chamber walls. Tests with the 
Wright R-2S00-8 cylinder shewed that changes in the baffles were 
not very effective in reducing the temperature of surfaces that 
tend to be thermally isolated from the external -cooling means, such 
as the exhaust -valve crown or the spark-plug center electrodes. 


INTRODUCTION 

The tests herein described were made at the NACA laboratory in 
Cleveland during 1943 as a result of difficulties experienced in 
cooling exhaust-valve and rear spark-plug regions of air-cooled 
aircraft cylinders during high-output cruising operations. A spe- 
cific object of this investigation was to determine whether an 
improvement in cooling could be made by changing the cylinder 
baffling without causing an appreciable increase in total cooling- 
air flow. The following methods of improving cooling by means of 
baffles were tested: 
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1. Increasing the cooling-air mass flow across overheated areas 

2. Reducing the cooling-air mass flow through the engine and the 
baffle wall to a minimum consistent with the cooling required 

3. Shortening the cooling-air flow paths through long fin pas- 
sages by dividing the flow into several shorter paths 

4. Conducting cool air to high -temperature regions 

Before special baffles can be used as standard equipment, con- 
siderable testing must be done over a wide range of operating condi- 
tions because the specified maximum external temperatures will no 
longer be critericns of safe internal temperatures when the new 
baffles are used. Baffle modifications that lower the temperature 
of the rear spark-plug boss proportionately mere than the critical 
internal temperatures, such as the spark-plug electrodes and the 
exhaust -valve crown, may require a low maximum allowable ooss tem- 
perature. Because of the 1 nappreciab le effect of external cooling 
on the temperature of the exhaust -valve crown, as shown in refer- 
ences 1 and. 2, it was believed advisable in these Pesos to determine 
the effect of baffle modifications on the cooling of the exhaust - 
valve crown. Consequently, temperatures of this region were meas- 
ured in tests of the most promising baffle combination. 


APPARATUS AND PROCEDURE 

D escription of baffles . - The special baffles described in this 
report were fitted to either a Wright 1820 G-200 cylinder or a 
Wright R-2600-8 front-row cylinder mounted on single -cylinder engines 
one special baffle was also tested on a Wright R-260C-8 multicylinder 
engine. Each baffle tested is described and given an identification 
number. (See table 1.) The baffle number followed by the letter "S" 
indicates the manufacturer's standard baffle. 

Table 2 lists the combinations of baffles tested and the reason 
for testing each combination. The identification number designates 
the baffles making up the combination. ' The baffles listed in 
table 2 are shown in figures 1 to 10. 

Test installations. --Single -cylinder tests were conducted on 
two different Cooperative Universal engines . The setups of the 
1820 and the 2600 cylinders, shown in figures 11 and 12, respectively 
were similar in every respect except for the cooling-air systems. 
Power was absorbed with electric dynamometers and fuel was supplied 
by injection into the intake pipes during the induction stroke. 
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Cooling air vas supplied to the 1820 cylinder "by a variable- 
speed centrifugal blower through a pipe of 8-inch diameter con- 
nected to a cowling box on the engine. The cooling-air flow was 
measured with an orifice installed at the entrance of the duct to 
the centrifugal blower. Cooling-air temperature was controlled 
by regulating the air temperature in the engine room. 

Cooling air for the 2600 cylinder was furnished by a central 
air system through a duct of 16 -inch diameter leading to the cowling 
box, as shown in figure 12. Deflecting vanes were installed at the 
front of the 2600 cylinder to simulate the cooling effect of air 
movements found in multicylinder engines in flight. The position 
of these van.es was adjusted to give a temperature distribution 
typical of that obtained when using the standard baffles in flight. 
The vanes were fixed in this position throughout the tests. A con- 
trol valve and a heat exchanger were placed in the duct between the 
orifice and the duct to the cowling box. The cocling-air tempera- 
ture was controlled by the flow of cold water through the heat 
exchanger . 

Special baffles 46-48-49 were tested and compared with the 
standard baffles on cylinder 2 of the front row of a Wr' 

Wright R-2600-8 engine equipped with a torque nose and operating 
on a torque stand. These tests were made with a flight propeller. 
Cooling air was drawn over the engine by a blower connected to the 
exit of the engine cowling. 

Temperature measurements . - On the single-cylinder engines, 
cylinder temperatures were measured by thermocouples located as 
shown in figure 13. The exhaust-valve crown and the spark-plug 
electrode thermocouples (22, 23, and 24) were used only in some of 
the tests of baffles 41S-42S-43S and 46-48-49 on the single - 
cylinder setup of the Wright R-2600-8 front-row cylinder. Only 
the rear spark-plug-gasket and the rear middle -barrel temperatures 
were measured in the multicylinder-engine tests. 

Iron -cons tantan thermocouples were U3ed on the head and the 
barrel. The thermocouples on the head were peened into holes 
drilled to within approximately l/3 inch of the combustion chamber. 
Thermocouples on the barrel were spot -welded to the outside sur- 
face of the barrel between fins. The thermocouple in the exhaust 
rocker-arm bolt was installed on the center line of the bolt at the 
center of the exhaust rocker-arm bearing. A standard Army type 
rear spark-plug-gasket thermocouple vas used at the rear spark plug. 

The method of installing a thermocouple in the exhaust -valve 
crown was similar to that reported in reference 1. A thermocouple 
was formed by welding a constantan wire at the end of a stainless - 
steel tube cf 3/32-inch diameter that vas inserted through a hole 
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drilled in the tip of the valve stem. The thermocouple was inserted 
into a hole drilled to within l/l6 inch of the outside surface of 
the crown and the valve was sealed with the original amount of sodium. 

Chrome 1-alumel thermocouples were installed in C34S spark plugs 
in holes drilled in the center electrode to within i/l6 inch of the 
combust ion- chamber end. 

Tests . - Each baffle was tested at constant engine power, varying 
the pressure drop across the cylinder. The following engine condi- 
tions were maintained constant during the tests: 



1820 s ingle - 

2600 s 

ingle- 

R-2600-8 


cylinder 

cylinder 

multi - 


engine 

engine 


cylinder 



1 

a 2 

engine 

Indicated horsepower .... 

. . . 66 

78 

103 

b 975 

Engine speed, rpm 

. . . 2000 

2100 

2100 

2100 

Manifold pressure, inches 





of mercury absolute . . . 

. , . 31 

31 

38 

31 

Fuel -air ratio 

. . . 0.083 

0.075 

0.10 

0. 775 

Inlet -air temperature } °F 

. . . 250 

160 

150 

100 

Spark advance , doth spark 





plugs , degrees B.T.C, . . 

. . . 20 

20 

20 

20 

Compression ratio 

. . . 6.76 

6.9 

6.9 

6.9 

Cooling-air temperature , °F 

. . . 100 

100 

90 

95 

Oil-in temperature ; °F . . . 

. . . 180 

180 

180 

145 

AE-F-28 fuel, performance 





number 

. . . 130 

130 

130 

130 


a Tests in which the temperature of the valve crown and the spark- 
plug center electrode were measured in addition to those of the 
other areas. 

^Mult icy Under output in brake horsepower. 

In both single-cylinder-engine setups (figs. 11 and 12) the 
static pressure in the cow] ing box ahead of the cylinder was deter- 
mined by a water manometer. The difference between this static 
pressure in the cowling box and the engine-room pressure was used 
as the baffle cooling -air pressure drop Ap. Pressure-drop measure- 
ments were corrected to standard air density for the air in front 
of the cylinder by multiplying the measured Ap by a, the ratio 
of the density of the air ahead of the cylinder to the standard 
air density of 0.0765 pound per cubic foot. The pressure drop 
across the multicylinder engine was measured by impact tubes in 
front of the cylinders and static tubes in the curl of the baffles 
at the rear of the cylinders. 
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Considerable care was exercised in successive setups of the 
same baffles to insure installation in the same location. Tests 
were made to determine the effect of small differences in baffle 
position. Likewise, care was taken to insure that all the cooling 
air flowed through the passages provided by the baffles and the 
fins. 


The performance of each baffle tested is presented in a plot 
showing the variation of cylinder temperature minus cooling-air 
temperature AT with baffle cooling-air pressure drop aAp. A 
comparison of the performance of each special baffle with respect 
to the standard baffle is made by plotting the following relations 
against aAp: 

C ylinder temperature - cooling-air temperature (special baffle) x tqq 
C ylinder temperature - cooling-air temperature (standard baffle) 

and 

Cooling- air f low (sp ecial baffle ) x n qq 
C ooling -air flow "(standard bafflej 

In the figures the foregoing relations are included under the common 
legend 


Performance ratio, X 100 

standard baffle 


RESULTS AND DISCUSSION 
Tests with the 1820 Cylinder 

The baffle combinations tested on the 1820 cylinder are illus- 
trated in figure 14 and a comparison of cooling-air flows for these 
baffles is shown in figure 15. 

Effect of baffle mounting . - The exact location and mounting 
of baffles on cylinders is know, to have an appreciable effect upon 
cylinder cooling. In seme cases it is easily possible to fit the 
baffles in a number of different positions on the cylinder, thus 
causing a variation of the results obtained. In order to determine 
the mount ing error involved in tests of this nature, the standard 
baffles 1S-2S-3S were removed, reinstalled, and tested three times. 
The scatter of the data on these three trials is shown in figure 16. 
The lines faired through the points for these three tests were used 
in this investigation as representing the relation between cylinder 
temperatures and cooling-air pressure drop for the standard baffles 
for the 1820 cylinder. 
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The effect of incorrectly locating the standard baffles on the 
1820 cylinder is shown in figures 15, 17, and 18. The side baffles 
2S and 3S were inadvertently mounted too low on the cylinder barrel, 
which caused an increase in air-passage area below the lowest fins 
on the head. An improvement in cooling of more than 14 percent 
resulted from the change in baffle position. A part of this reduc- 
tion in temperature can be attributed to a decrease in the temrjera- 
ture rise of the cooling air as the cooling-air flow is increased. 

The 14 -percent decrease in cylinder temperatures was accompanied 
by an increase in cooling-air flow of from 1.8 to 22 percent. Although 
an engine cowling can generally be redesigned so as to minimize the 
effects of an increase in flow through the baffle wall on the power 
required and the pressure difference available, it is evident that, 
for constant cowl-slot or cowl-flap outlet area, an increase in the 
flow area under the baffles will decrease the available pressure dif- 
ference across the baffles. For this reason, the excellence of a 
baffle must be judged not only in terms of the temperature reductions 
obtained for the pressure difference used but also in terms of the 
quantity of cooling air required. 

Effects of raising baffles over restricted fin passages . - The 
results of test3 on baffles 10-2S-3S are presented in figures 19 and 
20. Baffle 10 was similar to the standard head baffle except that 
it was fitted closer to the fin tips and the area over the exhaust- 
port fins was raised to maintain constant flow area. The results 
show slight percentage increases and decreases in cylinder tempera- 
tures. The air-flow quantity was reduced about 4 percent. The 
exhaust rocker-arm bolt experienced the greatest reduction in AT 
(fig. 20) especially at low cooling -air flows. From these results 
it is apparent that the fins over the exhaust -valve port are quite 
effective in cooling the side of the exhaust rocker box but have 
only a slight effect on the temperature of the exhaust-valve guide. 
Test results of baffles of this description are also presented in 
reference 3. 

A more direct comparison of the value of increasing the baffle 
fin-tip clearance over restricted fin areas can be obtained by 
studying the test results obtained with baffles 1S-6-7-8 and 1S-6-7-9, 
which are shown in figures 15, 21, 22, 23, and 24. Baffle 8 was 
fitted close to the fin tips on the side wall of the exhaust port. 

This finned wall is integral with the valve-guide boss; the valve- 
guide temperature should therefore respond to any substantial 
improvement in cooling of this area. Baffle 9 was similar to baf- 
fle 8 except that the baffle was raised over the fins to obtain 
constant flow area. For a cylinder pressure drop of 8 inches, 
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baffle 9 lowered the exhaust-valve-guide temperature 7° F. Other 
cylinder-head temperatures were less affected. The raised baffle 
caused only a slight increase in cooling-air flow. 

B affles for introducing cold air to high -temperature area s. - 
Baffles 6 and 7, which were designed to bring cold air from the 
front of the cylinder and cause it to flow over the hot area around 
the rear spark plug, were tested in combination with baffles 9 and 
10, as illustrated in figure 5. The test results are shown in fig- 
ures 15, 25, and 26 for baffles 10-6-7 -S. This combination of 
baffles resulted in considerably better cooling, especially at the 
rear of the cylinder, than was obtained with the standard baffles. 
The improvement was obtained at the expense of from 5- to 8-percent 
increase in air flow. 

The effect of substituting the standard head baffle IS for 
baffle 10 in the foregoing combination is shown by comparing fig- 
ures 24 and 26. The slight decrease in flow with baffles 1S-6-7-9, 
which is somewhat contradictory to what was previously found in 
comparing baffles IS and 10 in combinations 10-2S-3S and 1S-2S-3S 
(fig. 20), may have been caused by a difference or a change in 
interference of the air flows at the rear of the cylinder head. 

Baffles IS -4 -5-11-12 were constructed to obtain better cooling 
of the cylinder barrel by dividing the flow on each side of the bar- 
rel in two paths and by adding cold air at the sides of the barrel, 
as shown in figure 6. The results obtained are shown in figures 15, 
27, and 28. At a value of (JAp of 6 inches of water, the flow was 
reduced about 14 percent and the barrel temperatures were reduced 
from 5 to 10 percent. Some improvement in cylinder-head cooling was 
effected at the lower pressure drops; otherwise the front tempera- 
tures increased, as might be expected from the decreased approach 
velocities resulting from the decreased weight flow of cooling air. 

Another method of achieving divided flow around the barrel is 
illustrated in figure 7 (baffles 1S-4-5-13) . In this design, part 
of the flow is brought to the rear of the barrel and then forward a 
short distance through the fins where it is discharged. The results 
obtained with this baffle (figs. 15, 29, and 30) indicate a somewhat 
less favorable over-all performance than was obtained with baffles 
1S-4-5-11-I2; however, the middle and the top of the cylinder barrel 
at the rear experienced a reduction in temperature of about 30 per- 
cent a3 compared with 10 percent for baffles 1S-4-5-11-12 . Further 
modifications to baffles 11, 12, and 13 may provide additional 
improvements in performance. 
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Tests with sprayed -meta l baff les. - Experiments were conducted 
with cylinder baffles formed by spraying metal directly on the fin 
tips, as illustrated in figure 8 (baffles 14-15). The sprayed baf- 
fles were tested in combination with an air scoop over the head. 

The results from this baffle combination are shown in figures 15, 
31, and 32. A 32-percent reduction in air flow was achieved at a 
aAp of 6 inches of water. Regions on the cylinder head, such as 
the exhaust -valve guide, the front spark-plug bushing, the exhaust 
rocker-arm bolt, and the head between the valves which are mate- 
rially affected by baffle leakage and approach velocities were 
increased in temperature. The barrel temperatures indicate that 
baffles sprayed on the barrel were just as effective as the stand- 
ard baffles notwithstanding the lower cooling-air flow. The duct 
leading to the rear spark plug was very effective in reducing the 
temperature at that point. 


Tests with a Front -Bow 2600 Cylinder 

A number of baffles were tested on the 2600 cylinder that have 
not been included in this report. The performance of one of the 
best baffle combinations tested 46-48-42 can be compared in fig- 
ures 33 to 36 with the standard baffles 41S-42S-43S for this cylinder. 
The increase in flow through this baffle combination was somewhat 
excessive, amounting to about 18 percent at a value of OAp of 
8 inches of water. Very substantial improvements were obtained, how- 
ever, in cooling the spark-plug bushing and the rear cylinder barrel. 
Little change occurred in the temperature of the exhaust-valve guide. 

Effect of special baf f le s o i exhaust -valve -crown and spark- 
p lug-electrode temperatur es, - Additional tests were conducted to 
determine the effect of baffler 41S-42S-43S and 46-48-49 on. the tem- 
peratures of critical areas, such as the exhaust -valve crown and the 
spark-plug center electrode, which tend to be thermally isolated from 
the external cooling surface. These tests were conducted at higher 
power than the previous tests. The results, which are presented in 
figures 37, 38, and 39, show very appreciable percentage reductions 
in rear spark -plug-bushing temperatures. The percentage reduction 
in the temperatures of the exhaust -valve crown and the spark-plug 
electrodes, however, is relatively small. The relation of aAp and 
cooling-air flow shown in figure 35 may be applied to the foregoing 
data inasmuch as power has little effect on this relation. 


Tests with the B -2600 -8 Multicylinder Engine 

Tests were made to compare the standard baffles and the special 
baffles 46-48-49 to determine whether the improvements observed in 
single-cylinder tests could be realized with a multicylinder engine. 
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After the performance of the standard taffies was determined, taf- 
fies 46-48-49 were mounted on cylinder 2 and the performance tests 
were repeated. For comparison, the performance of the standard 
taffies and the special baffles on cylinder 2 are shown in fig- 
ure 40. The test results show improvement in cooling of the rear 
spark-plug gasket and the rear middle barrel. 

That less improvement in cooling is shown in the mult icy Under 
tests than in the single -cylinder tests may be attributed largely 
to the effects of air leaks that exist in the multicylinder-engine 
baffle wall and the fact that the special baffles were fitted to 
only one cylinder . 


CONCLUDING REMARKS 


Internal cylinder surfaces that have good thermal connection 
with the external-cooling means respond to changes in external cool- 
ing. These internal cylinder surfaces are generally associated with 
a temperature level only slightly above the external temperatures. 
Such surfaces, which include the combustion-chamber walls and the 
valve seats, are directly affected by baffle modifications. 

Internal cylinder surfaces that tend to be thermally isolated 
from the external-cooling means are predominately^ cooled by the 
incoming charge. These surfaces, which include the exhaust-valve 
crown and the spark-plug electrodes, are identified by their high 
operating temperatures. Such surfaces respond poorly to changes 
in external cooling as caused by baffle modifications. 


Of the several methods tested for improving the cooling through 
special baffles, that of conducting cool air to the high -temperature 
regions proves most effective. When the quantity of cooling air 
required is considered, improvements in cooling obtained by increas- 
ing the mass cooling-air flow are effective but relatively costly in 
air requirements. 


Aircraft Engine Research Laboratory , 

National Advisory Committee for Aeronaut ics, 
Cleveland, Ohio. 
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TABLE 1. - IDENTIFICATION OF BAFFLES TESTED 


Baffle 

Cylinder- area covered 

Figure illus- 
trating baffle 

Description of baffle 


Wright R-1820 G200 cylinder 

IS 

Top of head 

1,3*4, 6, 7 

Standard head baffle 

2S 

Inlet side of head 
and barrel 

1,2 

Standard side baffle 

3S 

Exhaust side of head 
and barrel 

1,2 

Standard side baffle 

4 

Inlet side of head 

6,7 

Standard side baffle with barrel 
portion cut off 

5 

Exhaust side of head 

6,7 

Similar to baffle 4 

6 

Inlet side of head 
and barrel 

3,4,5 

Passage concentric with barrel 
collects air for cooling area 
under rear spark plug 

7 

Exhaust side of 
barrel 

3,4,5 

Similar to baffle 6 

8 

Exhaust side of head 

3 

Contoured for complete contact 
with exhaust-port fins 

9 

Exhaust side of head 

4,5 

Baffle over exhaust-port fins 
raised from the fin tips to give 
constant air-passage area 

10 

Top of head 

2,5 

In complete contact with head 
fi'ns except over exhaust- valve 
area, where constant air-passage 
area is provided 

11 

Inlet side of barrel 

6 

Cooling air taken in at front is 
rejected at sides and new cool- 
ing air is taken in through side 
scoops for rear portion of bar- 
rel. Fin passages are blocked 
off at air-exchange point. 

12 

Exhaust side of 
barrel 

6 

Similar to baffle 11 

13 

Rear half of barrel 

7 

A rectangular duct, concentric 
with the barrel and in contact 
with the fin tips, directs air 
from both sides of the barrel to 
the fins at the rear. The air 
entering the fins at the sides 
and at the rear meet and exit 
through tubes across the duct. 

14 

Top of head, exhaust 
side of head, and 
both sides of barrel 

8 

The air Is confined in the fin 
passages by a layer of sprayed 
metal bonded to the fin tips. 
Aluminum was sprayed on the head 
fins and steel sprayed on the 
barrel fins. 

15 

Area immediately 
under rear spark 
plug 

8 

An air scoop and duct takes air 
from the front of the cylinder 
over the head baffle and to the 
finned area of the head under 
the rear spark plug. 


Wright R-2 

1600-8 front-row cylinder 

41S 

Top of head 

9 

Standard head baffle 

42S 

Inlet side of head 
and barrel 

9 

Standard side baffle 

43S 

Exhaust side of head 
and barrel 

9 

Standard side baffle 

46 

Top of head 

10 

Head baffle with enlarged scoop 
for directing air Into fins 
above rear spark plug 

48 

Exhaust side of head 
and barrel 

. 

10 

Air duct around barrel for 
directing air to area under rear 
spark plug 

49 

Inlet side of head 
and barrel 

10 

Air duct around barrel to direct 
air to area adjacent to rear 
spark plug 


NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 
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TABLE 2. - IDENTIFICATION OF BAFFLE COMBINATIONS TESTED 


Baffle com- 
bination 

Figure illus- 
trating baffle 
combination 

Object of testing 


Wright R-1820 G200 cylinder 

1S-2S-3S 

1 

To make reference tests of standard 
baffles for comparison with tests 
of special baffles 

1S-2S-3S 

1 

To show the effect of incorrectly 
mounting the standard baffles 2S 
and 3S 

■10-2S-3S 

2 

To study the effect of a close- 
! fitting head baffle except for the 
area over the exhaust -valve port 
where the baffle was raised above 
the fin tips to provide constant 
air -pas sage area 

IS. 6-7-8 

3 

To determine the effect of a close- 
fitting baffle over restricted -flow 
areas for comparison with 1S-6-7-9 

IS -6-7-9 

4 

To show the effect of using a raised 
baffle over restricted-flow areas 

10-6-7-9 

5 

To test baffle 10 in combination with 
special cooling ducts around the 
barrel 

IS -4-5-11-12 

6 

To test the effect of dividing the 
air flow around the barrel into four 
paths 

IS -4 -5 -13 

7 

To cool the barrel at the rear with 
air from scoops on both sides of the 
barrel 

14-15 

8 

l 

To determine whether a sprayed metal 
baffle is practical and whether the 
bond with the fins would improve the 
cylinder cooling and reduce the air 
flow 


Wright R -2600 -8 front -row cylinder 

41S-42S-43S 

9 

To make reference tests of standard 
baffles for comparison with tests of 
special baffles 

46-48-49 

| 

10 

To test best combination of special 
baffles, as determined in front -row 
single -cylinder and multicylinder 
tests 


National Advisory Committee 
for Aeronautics 
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(a) Front uieu. 

Figure 1. - 1820 G200 cylinder , standard boffles 1S-2S-3S . 
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Fig. lb 



( b ) Bear view. 

Figure I. - Concluded. 1820 G200 cylinder, standard 
baffles 1S-2S-3S. 
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Fig. 2a 
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Figure 2 


faj Front 
1820 G200 cylinder. 


baffles 10-2S-3S 
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Fig. 2b 
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(b) Rear uieu. 

Figure 2. - Concl uded . 1820 G200 cylinder, battles 10-2S-3S- 
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Fig. 3a 
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( a ) Front uieu. 

Figure 3. - 1820 G200 cylinder, baffles 1S-6-7-8. 
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Fig. 3b 



(b) Rear view. 


Figure 3. - Concluded. 1820 G200 cylinder, baffles 1S-6-7-8. 
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Fig. 4a 



Figure 4 


(a) Front ufeu. 

1820 G200 cylinder, baffles 1S-6-7-9 
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Figure 4- - Concluded. 1820 G200 cylinder, baffles 1S-6-7-9 
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Figure 5 


la) Front ufeu>. 

1820 G200 cylinder, baffles 10-6-7-9 
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( b ) Rear uieu. 


Figure 5. - Concluded. 1820 G200 cylinder, baffles 10-6-7-9. 


NACA ARR No. E5B05 


Fig. 6a 


/ S 



(a) Front view. 

Figure 6. - 1820 G200 cylinder, baffles 1S-4-5-11-12 . 
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Fig. 6b 



( b ) Rear ufeu. 

Figure 6. - Continued. 1820 G200 cylinder, 
baffles 1S-4-5- 11- 12 . 
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(c) Barrel cooling-air flou paths, front uieu. 

Figure 6. - Continued. 1820 G200 cylinder, 
baffles 1S-4-5-1 1-12 
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(dj Barrel cool i n g~0 i r flout paths, top uieui. 

Figure 6. - Concluded. 1820 G200 cylinder, 
baffles 1S-4-5-11-12. 
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(a) Front uieu. 


Figure 7. - 1820 G200 cylinder, baffles 1S-4-5-13. 
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Fig. 7b 



( b I Hear uieui . 

Figure 7. - Continued. 1820 G200 cylinder, 
baffles 1S-4-5-13. 
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( c } Barrel cooling-air flow paths, front uleu. 

Figure 7. - Continued, 1820 G200 cylinder, baffles 1S-4-5-13 . 
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(d) Barrel cooling-air flow paths, top uieu. 


Figure 7. - Cone luded . 1820 G200 cylinder, baffles 1S-4-5-13 . 
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(a) Front view. 


Figure 8. - 1820 G200 cylinder, baffles 14-15. 
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Fig. 8b 


(b) Rear view. 

Figure 8. - Cone I uded . 1820 G200 cylinder, baffles 14-15. 
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(o) Front uieu. 

Figure 9. - 2600-8 cylinder, front row, bo f ties 41S-42S-43S 
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( b ) Rear uieu. 

Figure 9. - Concluded. 2600-8 cylinder, front rou, 
baffles 41S-42S- 43S- 
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(a) Front view. 

Figure 10. - 2600-8 cylinder, front row, baffles 46-48-49 
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(bj Rear view. 

Figure 10. - Concluded. 2600-8 cylinder, front rout, 
baffles 46-48-49. 
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Figure 11. - 1820 G200 single-cylinder-test engine setup. 
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Figure 12 


2600-8 single-cylinder-test cooling-air system 
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Figure 14. - Baffle combinations tested on a bright 1820 G200 
cylinder in single-cylinder tests. 
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Cylinder temperature - cooling-air temperature, AT, °F 
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Fig. 16 



0 2 * 10 12 
Baffle cooling-air pressure drop.o Ap in. HpQ 

Figure IS. - Performance of standard baffle* 1S-2S-3S on a Wright 1820 0200 oyllnder in single- 
cylinder tests. Indicated horsepower, 66; engine speed, 2000 rpm; manifold pressure, }1 
Inches of mercury absolute; fuel-air ratio, 0.083; cooling- air temperature, 100° F. 
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0 2 4 6 8 10 12 

Baffle coollng^-air pressure drop, tf'Ap, in* H^O 
Figure Iff. - Comparison of standard baffles 1S-2S-3S Incorrectly mounted with the same 
baffles correctly mounted on a Wright 1820 0200 cylinder ;ln single- cylinder tests. 
Indicated horsepower, ob; engine speed, 2000 rpm; manifold pressure, 31 
absolute; fuel-air ratio, 0.0*3; oooling-alr temperature, 100® r. 
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Baffle cooling-air pressure drop, 0 Ap, In. H 2 0 
Figure 19 . - Performance of special baffles 10-2S-3S on a Vrlght 1820 0200 cylinder In 
cylinder tests. Indicated horsepower, 66; engine speed, 2000 rpm; manifold pressure 
Inches of mercury absolute; fuel-air ratio, 0.083; cooling-air temperature, l(Kr • 
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Cooling-air flow 


Cylinder temperature - cooling- 
alr temperature, AT, °F 
o Exhaust-valve guide 
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a Front spark-plug bushing 
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0 2 4 6 8 10 12 

Baffle cooling-air pressure drop, <f Ap, in. HpO 
Figure 20. - Comparison of special baffles 10-2S-3S with standard baffles 1S-2S-3S on a 
Wright 1520 0200 cylinder in single-cylinder tests. Indicated horsepower. 66; engine 
speed, 2000 rpm; manifold pressure, 3* inches of mercury absolute; fuel-air ratio, 0.053; 
cooling-air temperature, 100° F. 
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Figure 2lf a f f per?o^f:*o? a Wright 1820 0200 cylinder in single 

oy Under tests. Indicated horsepower, 66; engine speed, 2000 rpm; manifold pressure, 31 
Inches of mercury absolute; fuel-air ratio, 0.083; coollng-alr temperature, 100 F. 
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0 2 6 8 10 12 
Baffle coollng-alr pressure drop, <TAp, in. HgO 

Figure 22. - Comparison of special baffles 1S-6-7-8 vrlth standard baffles 1S-2S-3S on a 
fright 1820 0200 cylinder In single-cylinder tests. Indicated horsepower, 66 ; engine 
speed, 2000 rpm; manifold pressure, 31 Inches of mercury absolute; fuel-air ratio, 
0 . 083 ; ooollng-alr temperature, 100 ° P. 
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Cylinder temperature - cooling-air temperature, AT, °F 
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Baffle cooling-air pressure drop, in. HpO 

Figure 23. - Performance of special baffles 1S-6-7-9 on a bright 1820 0200 oyllnder in single- 
cylinder tests. Indicated horsepower, 66; engine speed, 2000 rpm; manifold pressure, 31 
inches of mercury absolute; fuel-air ratio, 0.083; cooling-air temperature, 100° 
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Cooling-air flow 

Cylinder temperature - cooling- 

air temperature, AT, °F 
o Exhaust-valve guide 
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Baffle cooling-air pressure drop, <T A p, in. H^O 
Figure 24. - Comparison of special baffles 1S-6-7-9 with standard baffles 1S-2S-3S on a 
Wright 1820 0200 cylinder in single- cylinder tests. Indicated horsepower. 66; engine 
speed, 2000 rpm; manifold pressure, 31 inches of mercury absolute; fuel-air ratio, 0.083; 
cooling-air temperature, 100° F 
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Fig. 25 



Figure tfTCSS SSif/&£?4K. a Wright 1820 0200 cylinder In single- 

cylinder tests. Indicated horsepovar, 66; engine speed, 2000 rpm; ■anifold P£?g 5 |i| re » 3 1 
inches of mercury absolute; fuel-air ratio, 0.063; cooling-air temperature, 100 • 



N AC A ARR No. E5B05 


8 

rH 

K 

Q> 
03 H 
rH %-t 

<tl J 3 

•h «d 
o c 
0) «$ 


0 
c 
<0 

1 

o 

fc 


COM 

NATIONAL ADVISORY 
mittee FOR AERONAUT 

ICS 

T T TT 

TTTT 

~r if 





















































9 


































: 

































































































































































• 


































N 

» ^ 


r 1 











— 

r ^ 










'v 

■ ! 

sr^ 

— * 










































l 
























* 










- A Aa. 



Fig. 26 

r r rrp i nij mry-Ti M j m i r y 1 u > y t m t y r r n pTTTyrrr t 



/0 - 6 - 7' 9 





/S- 2 S- 3 S 


Cooling-air flow 

Cylinder temperature - cooling- 

air temperature, AT, °F 
o Exhaust-valve guide 
+ Head, between valves 
x Head, exhaust end zone 
□ Rear spark-plug bushing 
O Rear spark-plug gasket 
A Front spark-plug bushing 
V Exhaust rocfcer-arm bolt 
> Barrel middle, rear 
< Barrel middle, average 
P Barrel top, rear 
^ Barrel top, average 


Jntilui 


63 - 18 $ 

it imiu i rin r ini! tiiAii 


0 2 4 6 8 10 1 2 

Baffle ooollng-alr pressure drop, <TAp, in. HgO 

Figure 26. - Comparison of special baffles 10-6- 7*9 with standard baffles 1S-2S-JS a 
wright 1820 G200 cylinder in single-cylinder tests. Indicated horsepower. 66; engine 
speed, 2000 rpm; manifold pressure, 31 Inches of mercury absolute; fuel-air ratio, 0.08>, 
cooling-air temperature, 100° ?. 
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Baffle oooling-alr pressure drop* <T Ap, in. HpO 
figure 27# - Performance of special baffles lS-^-j-ll-lP on a Vright 1820 0200 cylinder la 
single- cylinder tests. Indicated horseoover, 6c; engine speed, 2000 rpm; manifold presi 
jl Inches of mercury absolute; fuel-air ratio* 0.083; cooling-air temperature* 100P F* 
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Baffle cooling-air pressure drop, In. HpO 

Figure 2#. - Comparison of special baffles 1S-4— 5-11-12 with standard baffles 1S-2S-3S on a 
Wright 1820 0200 cylinder in single-cylinder tests. Indicated horspower, 66; engine 
speed, 2000 rpm; manifold pressure, 31 Inches of mercury absolute; fuel-air ratio, 0.083; 
cooling-air temperature, 100° F. 
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Baffle coollng-alr pressure dropjtf'Ap, i n . HgO 
Figure 29 . - Performance of special baffles 1S-4— 5-I3 on a Wright 1S20 G200 cylinder In single- 
cylinder tests. Indicated horsepower, 66; engine speed, 2000 rpm; manifold pressure, 31 
Inches of mercury absolute; fuel-air ratio, 0.0£3» coollng-alr temperature, 100° F. 
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Baffle coollng-alr pressure drop, f Ap, in. HpO 
Figure 30. - Comparison of special baffles 1S-4-5-13 with standard baffles 1S-2S-3S on a 
Wright 1820 0200 cylinder In slngle-oyllnder tests. Indicated horsepower. 66; engine 
speed, 2000 rpm; manifold pressure, 3 I Inches of meroury absolute; fuel-air ratio, O.O63; 
coollng-alr temperature, 100° F. 
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Baffle coollng-alr pressure drop, 0 dp, in. 


Figure 31. - Perfomice of special baffle. lA 5 on alright 1820 0200 cylinder In single- 
cylinder tests. Indicated horsepower, 6§; engine speed, 2000 rpm; manifold pressure, 31 
Inches of mercury absolute; fuel-air ratio, 0.083; coollng-alr temperature, 100 F. 
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Baffle cooling-air pressure drop, 6 Ap, In. HpO 
Figure 32. - Comparison of special baffles lU-15 with standard baffles 1S-2S-3S on a Wright 
1B20 0200 cylinder in single-cylinder tests. Indicated horsepower. 66; engine speed, 

2000 rpm; manifold pressure, 31 inches of mercury absolute; fuel-air ratio, 0.083; ooollng- 
alr temperature, 100° F. 
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0 Exhaust-valve guide : 
+ Head, between valves ; 
x Head, exhaust end zone ; 
D Rear spark-plug bushing : 
O Rear spark-plug gasket : 

A Front spark-plug bushing : 
^ Exhaust rocxer- arm bolt ; 
> Barrel middle, rear ■ 
<3 Barrel middle, average ; 
P Barrel top, rear ; 
tj Barrel top, average j 
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Baffle cooling-air pressure drop, <fAp, in. H 2 O 
Figure 33. - Performance of standard baffles 4IS-42S-43S on a Wright R-2600-8 front-row 
cylinder in single-cylinder tests at an indicated horsepower of 78. Engine speed, 
rpm; manifold pressure, 31 inches of mercury absolute; fuel-air ratio, 0.075; cool 
air temperature, 100° F. 
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Baffle cooling-air pressure drop, rfAp, in. H 2 O 

Figure 34. - Performance of special baffles 46-48-49 on a Wright R-2600-8 front-row cylinder 
in single-cylinder tests at an indicated horsepower of 78. Engine speed, 2100 rpm; mani- 
fold pressure. 31 inches of mercury absolute; fuel-air ratio, 0.075; cooling-air tempera- 
ture, 100° F. 
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NACA ARR No. E5B05 Fig. 35 



Baffle cooling-air pressure drop, tfAp.in.^O 
Figure 35. - Cooling-air flow for the baffles on a Wright R-2600-8 front-row cylinder in 
single-cylinder tests at an indicated horsepower of 78. Engine speed, 2100 rpro; mani- 
fold pressure, 31 inches of mercury absolute; fuel-air ratio, 0.075; cooling-air tem- 
perature, 100° F. 
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Cylinder temperature - cooling- - 

air temperature, AT, °F j 

O Exhaust-valve guide 
+ Head, between valves 
x Head, exhaust end zone 
□ Rear spark-plug bushing 
O Rear spark-plug gasket 
a Front spark-plug bushing 
v Exhaust rocker- arm bolt 
> Barrel middle, rear 
< Barrel middle, average 
V Barrel top, rear 
^ Barrel top, average 
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Baffle cooling-air pressure drop, aAp, in. H 2 O 
Figure 36. - Comparison of special baffles 46-48-49 with standard baffles 4IS-42S-43S on a 
Wright R-2600-8 front-row cylinder in single-cylinder tests at an indicated horsepower 
of 78. Engine speed, 2100 rpm; manifold pressure, 31 inches of mercury absolute; fuel- 
air ratio, 0.075; cooling-air temperature, 100° F. 
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Baffle cooling-air pressure drop, tf'Ap, in. H 2 O 
Figure 37. - Performance of standard baffles 4IS— 42S-43S on a Wright R-2600-8 front-row 
cylinder in single-cylinder tests at an indicated horsepower of 103. Engine speed, 2100 
rpm; manifold pressure, 38 inches of mercury absolute; fuel-air ratio, 0. 10; cooling-air 
temperature, 90* F. 
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Baffle cooling-air pressure drop, <^Ap, in. H£0 
Figure 38. - Performance of special baffles 46-48-49 on a Wright R-2600-8 front-row cylinder 
in single-cylinder tests at an indicated horsepower of 103. Engine speed, 2100 rpm; mani- 
fold pressure, 38 inches of mercury absolute; fuel-air ratio, 0.10; cooling-air temperature, 
90* F. 
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Baffle cooling-air pressure drop, «<Ap, in. HgO t 

Figure 39. - Comparison of special baffles 46-48-49 with standard baffles 4IS-42S-43S on a 
Wright R-2600-8 front-row cylinder in single-cyl inder tests at an indicated horsepower of 
103. Engine speed, 2100 rpm; manifold pressure, 38 inches of mercury absolute; fuel-air 
ratio, 0. 10; cooling-air temperature, 90* F. 
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4IS-42S-43S 


■Standard baffles 4IS-42S-43S 


Special baffles 46-48-49 

O Rear spark-plug gasket 
□ Barrel, middle rear 
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Baffle cooling-air pressure drop,tf"Ap, in. HpO 
Figure 40. - Comparison of special baffles 46-48-49 and standard baffles 41S-423-43S on 
cylinder 2 of the front row of a Wright R- 26 OO -8 engine in multicylinder engine tests. 
BraXe horsepower, 925; engine speed, 2100 rpm; manifold pressure, 3* inches of mercury 
absolute; fuel-air ratio, 0.075* 



